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SYSTEMAND METHOD TO PROVIDE 
QUERY LINGUISTIC SERVICE 

RELATED APPLICATIONS 

The present application claims the priority benefit of U.S. 
Provisional Patent Application No. 61/157,867, filed Mar. 5, 
2009 and entitled “Query Linguistic Service.” The content of 
the aforementioned application is incorporated herein by ref 
CCC. 

FIELD 

The present disclosure relates generally to searches, and in 
a specific example embodiment, to providing query linguistic 
service. 

BACKGROUND 

The amount of data stored on networked systems continues 
to grow and thus requiring more precise management of the 
data as well as more accurate searching mechanisms. Web 
sites and search engines typically allow a user to search for 
content based on textual inputs. For example, keyword 
searches may be used to search one or more databases 
whereby the userspecifies a number of terms that describe the 
desired information. The use of keyword searches, however, 
can be a very burdensome and inaccurate process. In some 
instances, the initial keywords may not return what the user 
needs or desires. This is caused by a number of reasons such 
as an inability of the user to accurately describe the informa 
tion that he or she demands, existence of spelling mistakes, 
difference in Vocabulary, and nuances in expressions by the 
various database contributors. 

BRIEF DESCRIPTION OF DRAWINGS 

Various ones of the appended drawings merely illustrate 
example embodiments of the present invention and cannot be 
considered as limiting its scope. 

FIG. 1 is a block diagram illustrating an example embodi 
ment of a network architecture of a system used to identify 
items depicted in images. 

FIG. 2 is a block diagram illustrating an example embodi 
ment of a publication system. 

FIG. 3 is a block diagram illustrating an example embodi 
ment of a navigation engine. 

FIG. 4 is a flow diagram of an example high-level method 
for providing query linguistic service. 

FIG. 5 is a flow diagram of an example detailed method for 
determining results based on the query linguistic service. 

FIG. 6a-FIG. 6e are example screenshots illustrating the 
use of the query linguistic service. 

FIG. 7 is a simplified block diagram of a machine in an 
example form of a computing system within which a set of 
instructions for causing the machine to perform any one or 
more of the methodologies discussed herein may be executed. 

DETAILED DESCRIPTION 

The description that follows includes systems, methods, 
techniques, instruction sequences, and computing machine 
program products that embody illustrative embodiments of 
the present invention. In the following description, for pur 
poses of explanation, numerous specific details are set forthin 
order to provide an understanding of various embodiments of 
the inventive subject matter. It will be evident, however, to 
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2 
those skilled in the art that embodiments of the inventive 
Subject matter may be practiced without these specific details. 
In general, well-known instruction instances, protocols, 
structures, and techniques have not been shown in detail. 
As used herein, the term “or may be construed in eitheran 

inclusive or exclusive sense. Additionally, although various 
example embodiments discussed below focus on a network 
based publication environment, the embodiments are given 
merely for clarity in disclosure. Thus, any type of electronic 
publication, electronic commerce, or electronic business sys 
tem and method, including various system architectures, may 
employ various embodiments of the content system and 
method described herein and be considered as being within a 
Scope of example embodiments. Each of a variety of example 
embodiments is discussed in detail below. 
Example embodiments described herein provide systems 

and methods to provide a query linguistic service. An initial 
query term set is received. Phrase recognition is performed on 
the initial query term set to determine recognized phrases. 
Using the determined recognized phrases, one or more Syn 
onyms for each of the recognized phrases are determined. 
Results matching the initial query term set and any selected 
synonyms from the determined one or more synonyms are 
determined. 

In further embodiments, a number of the results are ana 
lyzed to determine terms most frequently encountered in the 
number of the results. The most frequently encountered terms 
are presented to a user and the user may provide a refinement 
input based on the terms most frequently encountered. The 
results are refined using the refinement input. In one embodi 
ment, the refinement input comprises one or more of the terms 
most frequently encountered to exclude when refining the 
results. 

With reference to FIG. 1, an example embodiment of a 
high-level client-server-based network architecture 100 to 
provide results using a query linguistic service is shown. A 
networked system 102, in an example form of a network 
server-side functionality, is coupled via a communication 
network 104 (e.g., the Internet or a Wide Area Network 
(WAN)) to one or more client devices 110 and 112. FIG. 1 
illustrates, for example, a web client 106 operating via a 
browser (e.g., such as the INTERNET EXPLORER(R) 
browser developed by Microsoft(R) Corporation of Redmond, 
Wash. State), and a programmatic client 108 executing on 
respective client devices 110 and 112. The client devices 110 
and 112 may comprise a mobile phone, desktop computer, 
laptop, or any other communication device that a user may 
utilize to access the networked system 102. 
An Application Program Interface (API) server 114 and a 

web server 116 are coupled to, and provide programmatic and 
web interfaces respectively to, one or more application serv 
ers 118. The application servers 118 hosta publication system 
120 and a payment system 122, each of which may comprise 
one or more modules, applications, or engines, and each of 
which may be embodied as hardware, software, firmware, or 
any combination thereof. The application servers 118 are, in 
turn, coupled to one or more database servers 124 facilitating 
access to one or more information storage repositories or 
database(s) 126. 

In example embodiments, the database 126 comprises a 
table which stores the information needed to facilitate the 
query linguistic service. The table includes three compo 
nents: category, phrase, and synonyms. The category compo 
nent may be an integer describing the item category in a 
publication database (e.g., the eBay listing database). The 
phrase component is one or more words merged together into 
a phrase. The synonyms component comprises a string that is 
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made up of all the phrase synonyms separated by a delimiter 
(e.g., a comma). For example, the category may be “34968 
which is associated with a phrase “brand new and synonyms 
“brand new, brandnew.” In another example, the category 
“23863” is associated with a phrase “handbag having syn 
onyms “purse, handbag, handbag. In one embodiment, the 
table is stored in a MySQL database. Alternative embodi 
ments may contemplate the use of hash tables or flat files. 
The publication system 120 publishes content on a network 

(e.g., Internet). As such, the publication system 120 provides 
a number of publication and marketplace functions and Ser 
vices to users that access the networked system 102. The 
publication system 120 is discussed in more detail in connec 
tion with FIG. 2. 

The payment system 122 provides a number of payment 
services and functions to users. The payment system 122 
allows users to accumulate value (e.g., in a commercial cur 
rency. Such as the U.S. dollar, or a proprietary currency. Such 
as "points') in accounts, and then later to redeem the accu 
mulated value for products (e.g., goods or services) that are 
made available via the publication system 120. The payment 
system 122 also facilitates payments from a payment mecha 
nism (e.g., a bank account or credit card) for purchases of 
items via the network-based marketplace. While the publica 
tion system 120 and the payment system 122 are shown in 
FIG. 1 to both form part of the networked system 102, it will 
be appreciated that, in alternative embodiments, the payment 
system 122 may form part of a payment service that is sepa 
rate and distinct from the networked system 102. 

While the example network architecture 100 of FIG. 1 
employs a client-server architecture, a skilled artisan will 
recognize that the present disclosure is not limited to such an 
architecture. The example network architecture 100 can 
equally well find application in, for example, a distributed or 
peer-to-peer architecture system. The publication system 120 
and payment system 122 may also be implemented as stan 
dalone systems or standalone software programs operating 
under separate hardware platforms, which do not necessarily 
have networking capabilities. 

Referring now to FIG. 2, an example block diagram illus 
trating multiple components that, in one example embodi 
ment, are provided within the publication system 120 of the 
networked system 102 (see FIG. 1) is shown. The publication 
system 120 may be hosted on dedicated or shared server 
machines (not shown) that are communicatively coupled to 
enable communications between the server machines. The 
multiple components themselves are communicatively 
coupled (e.g., via appropriate interfaces), either directly or 
indirectly, to each other and to various data sources, to allow 
information to be passed between the components or to allow 
the components to share and access common data. Further 
more, the components may access the one or more database 
(s) 126 via the one or more database servers 124, both shown 
in FIG. 1. 

In one embodiment, the publication system 120 provides a 
number of publishing, listing, and price-setting mechanisms 
whereby a seller may list (or publish information concerning) 
goods or services for sale, a buyer can express interest in or 
indicate a desire to purchase Such goods or services, and a 
price can be set for a transaction pertaining to the goods or 
services. To this end, the publication system 120 may com 
prise at least one publication engine 202 and one or more 
auction engines 204 that Support auction-format listing and 
price setting mechanisms (e.g., English, Dutch, Chinese, 
Double, Reverse auctions, etc.). The various auction engines 
204 also provide a number of features in support of these 
auction-format listings. Such as a reserve price feature 
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4 
whereby a seller may specify a reserve price in connection 
with a listing and a proxy-bidding feature whereby a bidder 
may invoke automated proxy bidding. 

In other embodiments, the publication system 120 is 
directed to providing general information to a user. In these 
embodiments, the publication system may comprise a collec 
tion of websites and associated data repositories. For simplic 
ity, the description of example embodiments is presented with 
reference to a networked marketplace. However, it will be 
understood that embodiments may be applicable to a non 
marketplace environment. As such, not all components of the 
publication system 120, as described herein, may be neces 
Sary. 
A pricing engine 206 Supports various price listing for 

mats. One such format is a fixed-price listing format (e.g., the 
traditional classified advertisement-type listing or a catalog 
listing). Another format comprises a buyout-type listing. 
Buyout-type listings (e.g., the Buy-It-Now (BIN) technology 
developed by eBay Inc., of San Jose, Calif.) may be offered in 
conjunction with auction-format listings and allow a buyer to 
purchase goods or services, which are also being offered for 
sale via an auction, for a fixed price that is typically higher 
than a starting price of an auction for an item. 
A store engine 208 allows a seller to group listings within 

a “virtual store, which may be branded and otherwise per 
sonalized by and for the seller. Such a virtual store may also 
offer promotions, incentives, and features that are specific 
and personalized to the seller. In one example, the seller may 
offer a plurality of items as Buy-It-Now items in the virtual 
store, offer a plurality of items for auction, or a combination 
of both. 
A reputation engine 210 allows users that transact, utilizing 

the networked system 102, to establish, build, and maintain 
reputations. These reputations may be made available and 
published to potential trading partners. Because the publica 
tion system 120 Supports person-to-person trading between 
unknown entities, users may otherwise have no history or 
other reference information whereby the trustworthiness and 
credibility of potential trading partners may be assessed. The 
reputation engine 210 allows a user, for example through 
feedback provided by one or more other transaction partners, 
to establisha reputation within the network-based publication 
system over time. Other potential trading partners may then 
reference the reputation for purposes of assessing credibility 
and trustworthiness. 

Navigation of the network-based publication system may 
be facilitated by a navigation engine 212. For example, the 
navigation engine 212 enables keyword searches of listings 
published via the publication system 120. In a further 
example, a browse module (not shown) of the navigation 
engine 212 allows users to browse various category, catalog, 
or inventory data structures according to which listings may 
be classified within the publication system 120. Various other 
navigation applications within the navigation engine 212 may 
be provided to Supplement the searching and browsing appli 
cations. The navigation engine 212 will be discussed in more 
detail in FIG. 3. 

In order to make listings available via the networked sys 
tem 102 as visually informing and attractive as possible, the 
publication system 120 may include an imaging engine 214 
that enables users to upload images for inclusion within list 
ings and to incorporate images within viewed listings. The 
imaging engine 214 may also facilitate the use of images in 
searching listings in conjunction with the navigation engine 
212. 
A listing creation engine 216 allows sellers to conveniently 

author listings of items or content. In one embodiment, the 
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listings pertain to goods or services that a user (e.g., a seller) 
wishes to transact via the publication system 120. In other 
embodiments, a user may create a listing that is an advertise 
ment or other form of content publication. 
A listing management engine 218 allows sellers to manage 

Such listings or publications. Specifically, where a particular 
seller or content provider has authored or published a large 
number of listings, the management of Such listings may 
present a challenge. The listing management engine 218 pro 
vides a number of features (e.g., auto-relisting, inventory 
level monitors, etc.) to assist the seller or content provider in 
managing Such listings. 
A post-listing management engine 220 also assists sellers 

with a number of activities that typically occur post-listing. 
For example, upon completion of an auction facilitated by the 
one or more auction engines 204, a seller may wish to leave 
feedback regarding a particular buyer. To this end, the post 
listing management engine 220 provides an interface to the 
reputation engine 210 allowing the seller to conveniently 
provide feedback regarding multiple buyers to the reputation 
engine 210. 
A messaging engine 222 is responsible for the generation 

and delivery of messages to users of the networked system 
102. Such messages include, for example, advising users 
regarding the status of listings and best offers (e.g., providing 
an acceptance notice to a buyer who made a best offer to a 
seller). The messaging engine 222 may utilize any one of a 
number of message delivery networks and platforms to 
deliver messages to users. For example, the messaging engine 
222 may deliver electronic mail (e-mail), an instant message 
(IM), a Short Message Service (SMS), text, facsimile, or 
voice (e.g., Voice over IP (VoIP)) messages via wired net 
works (e.g., the Internet), a Plain Old Telephone Service 
(POTS) network, or wireless networks (e.g., mobile, cellular, 
WiFi, WiMAX). 

Although the various components of the publication sys 
tem 120 have been defined in terms of a variety of individual 
modules and engines, a skilled artisan will recognize that 
many of the items can be combined or organized in other 
ways. Furthermore, not all components of the publication 
system 120 have been included in FIG. 2. In general, compo 
nents, protocols, structures, and techniques not directly 
related to functions of example embodiments (e.g., dispute 
resolution engine, loyalty promotion engine, personalization 
engines, etc.) have not been shown or discussed in detail. The 
description given herein simply provides a variety of example 
embodiments to aid the reader in an understanding of the 
systems and methods used herein. 
Application of Embodiments of the Query Linguistic Service 
Platform into the Example Network Architecture 

Referring now to FIG. 3, an example detailed diagram of 
components of the navigation engine 212 used in facilitating 
the query linguistic service are shown. In example embodi 
ments, the navigation engine 212 comprises a query tool 
module 302, a category ID module 304, a synonym lookup 
module 306, a syntax module 308, and a listing finder module 
310. It should be noted that the navigation engine 212 may 
comprise other components not shown that are not directed to 
the query linguistic service. 

The query tool module 302 provides a graphical user inter 
face through which information may be displayed to the user 
and user inputs may be received by the navigation engine 212. 
The user inputs include an initial query term set (e.g., set of 
keywords), category selections, modifications, and refine 
ment inputs as will be described further herein. Example 
screenshots of the graphical user interface are described in 
more detail in connection with FIG. 6a-FIG. 6e. 
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6 
The category identification (ID) module 304 determines an 

appropriate set of categories related to the initial query term 
set. In developing the categoryID entries in the table, text files 
containing queries made in predetermined time period (e.g., 
past year) are analyzed. A categories ID's relevance is evalu 
ated by a number that represents a number of times the spe 
cific category ID is viewed each time a query is performed 
thus resulting in an appropriate confidence level. A top num 
ber of categories (e.g., top four) is then stored for each cat 
egory ID in the table stored at the database 126. Using the 
received initial query term set, a match for the entire query is 
first performed. If a match exists, then entire trees of the top 
number of categories are returned from which the user may 
choose a category selection. 

If an exact match of the entire query is not present, a last 
word in the query is removed and another match attempt is 
performed. This process is repeated until a match is found. 
For example, for a query “shoes dolce and gabbana 8. the “8” 
is removed and a match for “shoes dolce and gabbana' is 
performed. If a match still is not found after all but one word 
is eliminated, then the category ID module 304 repeats the 
removal and match attempt process by eliminating the first 
word in the query and Subsequently removing words from the 
end to front until a match is found. Other variations of the 
removal and match process may also be used. 
The synonym lookup module 306 determines recognizable 

phrases in the query in order to find synonyms for these 
phrases in the selected categories. Several different methods 
for phrase recognition may be used by the synonym lookup 
module 306. In one method, words are added to a blank 
phrase until a matching phrase is found. The matching phrase 
is then removed and the process is repeated for the remainder 
of the query string. This method is efficient when a known 
phrase contains few words and do not have similar words. 

For example, assume a list of synonyms for keyword1 
includes keywordS and a list of synonyms for “keyword2 
keyword3 as a phrase includes keywordó in the table. Fur 
ther assume that the query received is “keyword 1 keyword2 
keyword3 keyword4. Using the first method, keyword 1 is 
checked to see if it is at the beginning of any phrases. Since 
keyword 1 is found as a beginning of a phrase (e.g., keyword 1 
having a list of synonyms including keyword5), a next key 
word (e.g., keyword2) is added to the phrase (e.g., resulting in 
“keyword 1 keyword2) and a determination made if the new 
phrase is in the table. Since the new phrase is not in the table, 
keyword2 is removed and it is noted that keyword1 and its 
synonym keyword5 is found. A new phrase is started using 
keyword2 and the process is repeated (e.g., "keyword2 key 
word3” is looked up in the table). Because “keyword2 key 
word3’ exists, then the next keyword is added and a new 
lookup is performed (e.g., on “keyword2 keyword3 key 
word4). Since no match is found, keyword4 is removed and 
“keyword 2 keyword3” is noted as a phrase. Keyword4 is 
considered and since it has no synonyms, it is added as a 
phrase by itself. All these steps result in the correct phrase 
separation of the query into keyword 1, "keyword2 key 
word3, and keyword4. 
A second method for phrase recognition starts with the 

whole query string and removes words one by one until a 
matching phrase is found. The process may be repeated with 
the remaining words which are not associated with a phrase 
yet. This method is efficient for phrases found in query strings 
containing a large number of words. 
Thus for the example query of “keyword 1 keyword2 key 

word3 keyword4, a lookup of the entire query string is first 
performed. Since the entire query string does not exist, the 
last word is removed. A new lookup based on the remaining 
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phrase “keyword 1 keyword2 keyword3” is performed. The 
process continues until a phrase does exist (e.g., keyword 1). 
Once the existing phrase is found, the existing phrase is 
removed from the query string and the process is repeated 
with the remaining query string (e.g., "keyword2 keyword3 5 
keyword4). In the present example, “keyword2 keyword3 
will be recognized as a phrase having synonyms resulting in 
keyword4 being a single word that also gets added to the list 
of phrases. 

In a third method for phrase recognition, a window of n 
words exists and the synonym lookup module 306 checks if 
the window of n words constitutes a single phrase. If the 
words in the window are not recognized as a phrase, a last 
word is removed from the window. This removal process 
continues until a phrase is recognized. 

Using the same query example and a window of two word 
length, the first two words are considered to determine if they 
form a phrase (e.g., “keyword 1 keyword2). Since they do 
not, keyword2 is removed and keyword 1 is added to a list of 20 
phrases. The next two words in the query are then considered 
(e.g., “keyword2 keyword3). Since the next two words are 
recognized as a phrase, they get added to the list of phrases. 
Because keyword4 is the only word remaining, it gets con 
sidered by itself and even if not recognized, gets added to the 25 
list of phrases. 
The lookup results may be returned in a JavaScript Object 

Notation (JSON) format of phrases found and their syn 
onyms. Alternatively, the phrases found along with the most 
common phrases that can replace the phrases found may be 30 
returned. For example, if a set of synonyms for “Dolce and 
Gabbana' include "D&G' and "Dolce&Gabbana, then if 
any of these phrases are recognized in a search String, the 
value of their generalization will be “Dolce and Gabanna. 
since it is the most commonly used phrase for expressing the 35 
idea. 

It should be noted that in some embodiments, the entire 
query string may be considered as a single string and only one 
lookup is performed to obtain synonyms. These embodiments 
do not require phrase recognition. 40 
The syntax module 308 allows application of advanced 

query syntax to each phrase synonym returned by the Syn 
onym lookup module 306. The advanced syntax options com 
prise: leave as is (default), apply OR, apply quotations, and 
apply asterisks. The leave as is (default) option treats each 45 
word in the query normally with no advanced syntax applied 
thus resulting in the return of listings that match all words in 
the phrases in any order. The apply OR option uses a paren 
theses syntax which tells the API that any listing containing 
any of the words in the phrase is a good match. The apply 50 
quotations option is a quotation mark syntax that may be 
useful for titles, names, or anything elsewhere the order of the 
words is important. The apply asterisk option results in the 
return of listings that contain any word that begins with the 
selected phrase. It should be noted that the syntax module 308 55 
is optional. 
The listing finder module 310 uses the initial query, deter 

mined synonyms, and any advanced syntax to determine the 
listings or content that match. The listing finder module 310 
further analyzes a top number of results (e.g., listings or 60 
content) and determines a top number of words most fre 
quently encountered in the results. 
A user may refine their search by selecting words from the 

top number of words that the user wants to exclude from the 
results. The listing finder module 310 then repeats the process 65 
to determine new results and top number of words most 
frequently encountered. 
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FIG. 4 is a flow diagram of an example high-level method 

400 for providing query linguistic service. In operation 402, 
an initial query term set is received. In example embodiments, 
the initial query term set is received via the query tool module 
302, which provides a graphical user interface for exchange 
of information. 
A list of top categories is determined based on the initial 

query term set in operation 404. The category ID module 304 
determines the appropriate set oftop categories (e.g., top four 
categories) and entire trees of the top number of categories are 
returned from which the user may choose a category selec 
tion. In operation 406, the category selection is received via 
the query tool module 302. 

In operation 408, phrase recognition and synonym lookup 
is performed and the results returned. In example embodi 
ments, the synonym lookup module 306 determines recog 
nizable phrases in the initial query term set in order to find 
synonyms for these phrases in the selected categories. Any 
number of different methods may be used to determine the 
synonyms as discussed above. 

If a modification to the initial query term set is received in 
operation 410, then a new phrase recognition and synonym 
lookup process is performed. In some embodiments, the 
modification may include advanced query syntax inputs. If no 
modification is received, then at operation 412, results are 
determined and provided to the user. Operation 412 is dis 
cussed in more detail in connection with FIG. 5 below. 

FIG. 5 is a flow diagram of an example detailed method 
(e.g., operation 412) for determining results based on the 
query linguistic service. The operations of the method of FIG. 
5 may be performed by the listing finder module 310. In 
operation 502, results (e.g., listings or content) based on the 
initial query, determined synonyms, and any advanced syntax 
are determined. 
A selection of top results (e.g., the top 40 results) are 

analyzed in operation 504 to determine atop number of words 
or terms most frequently encountered in the top results. The 
results and top terms are presented to the user in operation 
SO6. 
A determination is made in operation 508 whether a refine 

ment input is received. If a user decides to refine their search 
by selecting words from the top number of words that the user 
wants to exclude from the results, the listing finder module 
310 returns to operation 502 and repeats the process to deter 
mine new results and top number of words most frequently 
encountered. 

FIG. 6a-FIG. 6e are example screenshots illustrating the 
use of the query linguistic service. FIG. 6a shows a graphical 
user interface through which a user may enteran initial query 
term set. The user may also select whether to find phrases 
which partially match or exactly match the initial query term 
set. For example, the user may enter the initial query term set 
“dolce and gabbana' and select to find phrases which partially 
match. 
Once the user selects the “find phrases” button, the cat 

egory ID module 304 analyzes the initial query term set and 
returns a top number of most commonly viewed categories 
corresponding to the initial query term set. The example 
graphical user interface depicted in FIG. 6b shows the top 
four categories for 'dolce and gabbana. In one embodiment, 
an entire category tree is returned as shown. By returning the 
entire category tree, chances are improved that the user will 
select a category that fits their needs. In the present example, 
“Women's Clothing under “Clothing, Shoes & Accessories' 
is selected as the category selection. 
Once the category is selected, the synonym lookup module 

306 parses the initial query term set and determine all phrases 
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and all available synonyms for each phrase. FIG. 6c shows a 
simple graphical user interface informing the user of the 
phrases and synonyms for 'dolce and gabbana. The user may 
modify the list of phrases by selecting the phrases and Syn 
onyms that the user would like to include in their search. If a 
modification is made, the graphical user interface is updated 
with the new list of phrases and their synonyms. In some 
embodiments, the user may have an option to incorporate 
advanced query syntax into their query. An updated graphical 
user interface having the advanced query syntax option is 
shown in FIG. 6d. 
Once the user selects all the phrases, synonyms, and syntax 

of interest, the user may select the “show results’ button and 
obtain the results. In one embodiment, the results are dis 
played on a right side of a graphical user interface as depicted 
in FIG. 6e. Furthermore, an analysis of the first set of listings 
or results (e.g., top 50 listings) is performed to determine a 
number of times each word is encountered. Since the results 
are likely sorted by best match, it is likely that the best results 
are being analyzed. The graphical user interface presents a top 
number of most frequently encountered words on a left side. 
The user is provided an option to mark the most frequently 
encountered words that the user would like to exclude from 
their query. For example, the user selects to exclude t-shirt, 
Zipper, glasses, Sunglasses, and shades from the results. Once 
the selection is made and the “refine results' button is clicked, 
the process is repeated resulting in a new result set. The user 
may refine the query as many times as the user desires to 
narrow the result set. 
Modules, Components, and Logic 

Certain embodiments described herein may be imple 
mented as logic or a number of modules, engines, compo 
nents, or mechanisms. A module, engine, logic, component, 
or mechanism (collectively referred to as a “module') may be 
a tangible unit capable of performing certain operations and 
configured or arranged in a certain manner. In certain 
example embodiments, one or more computer systems (e.g., 
a standalone, client, or server computer system) or one or 
more components of a computer system (e.g., a processor or 
a group of processors) may be configured by Software (e.g., 
an application or application portion) or firmware (note that 
Software and firmware can generally be used interchangeably 
herein as is known by a skilled artisan) as a module that 
operates to perform certain operations described herein. 

In various embodiments, a module may be implemented 
mechanically or electronically. For example, a module may 
comprise dedicated circuitry or logic that is permanently 
configured (e.g., within a special-purpose processor, applica 
tion specific integrated circuit (ASIC), or array) to perform 
certain operations. A module may also comprise program 
mable logic or circuitry (e.g., as encompassed within a gen 
eral-purpose processor or other programmable processor) 
that is temporarily configured by software or firmware to 
perform certain operations. It will be appreciated that a deci 
sion to implement a module mechanically, in dedicated and 
permanently configured circuitry, or in temporarily config 
ured circuitry (e.g., configured by Software) may be driven by, 
for example, cost, time, energy-usage, and package size con 
siderations. 

Accordingly, the term “module' should be understood to 
encompassatangible entity, be that an entity that is physically 
constructed, permanently configured (e.g., hardwired), or 
temporarily configured (e.g., programmed) to operate in a 
certain manner or to perform certain operations described 
herein. Considering embodiments in which modules or com 
ponents are temporarily configured (e.g., programmed), each 
of the modules or components need not be configured or 
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10 
instantiated at any one instance in time. For example, where 
the modules or components comprise a general-purpose pro 
cessor configured using Software, the general-purpose pro 
cessor may be configured as respective different modules at 
different times. Software may accordingly configure the pro 
cessor to constitute aparticular module at one instance of time 
and to constitute a different module at a different instance of 
time. 

Modules can provide information to, and receive informa 
tion from, other modules. Accordingly, the described mod 
ules may be regarded as being communicatively coupled. 
Where multiples of such modules exist contemporaneously, 
communications may be achieved through signal transmis 
sion (e.g., over appropriate circuits and buses) that connect 
the modules. In embodiments in which multiple modules are 
configured or instantiated at different times, communications 
between such modules may be achieved, for example, 
through the storage and retrieval of information in memory 
structures to which the multiple modules have access. For 
example, one module may performan operation and store the 
output of that operation in a memory device to which it is 
communicatively coupled. A further module may then, at a 
later time, access the memory device to retrieve and process 
the stored output. Modules may also initiate communications 
with input or output devices and can operate on a resource 
(e.g., a collection of information). 
The various operations of example methods described 

herein may be performed, at least partially, by one or more 
processors that are temporarily configured (e.g., by Software) 
or permanently configured to perform the relevant operations. 
Whether temporarily or permanently configured, such pro 
cessors may constitute processor-implemented modules that 
operate to perform one or more operations or functions. The 
modules referred to herein may, in some example embodi 
ments, comprise processor-implemented modules. 

Similarly, the methods described herein may be at least 
partially processor-implemented. For example, at least some 
of the operations of a method may be performed by one or 
processors or processor-implemented modules. The perfor 
mance of certain of the operations may be distributed among 
the one or more processors, not only residing within a single 
machine, but deployed across a number of machines. In some 
example embodiments, the processor or processors may be 
located in a single location (e.g., within a home environment, 
an office environment or as a server farm), while in other 
embodiments the processors may be distributed across a 
number of locations. 
The one or more processors may also operate to Support 

performance of the relevant operations in a "cloud comput 
ing environment or as a “software as a service' (SaaS). For 
example, at least Some of the operations may be performed by 
a group of computers (as examples of machines including 
processors), these operations being accessible via a network 
(e.g., the Internet) and via one or more appropriate interfaces 
(e.g., Application Program Interfaces (APIs)..) 
Example Machine Architecture and Machine-Readable 
Medium 

With reference to FIG. 7, an example embodiment extends 
to a machine in the example form of a computer system 700 
within which instructions for causing the machine to perform 
any one or more of the methodologies discussed herein may 
be executed. In alternative example embodiments, the 
machine operates as a standalone device or may be connected 
(e.g., networked) to other machines. In a networked deploy 
ment, the machine may operate in the capacity of a server or 
a client machine in server-client network environment, or as a 
peer machine in a peer-to-peer (or distributed) network envi 
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ronment. The machine may be a personal computer (PC), a 
tablet PC, a set-top box (STB), a Personal Digital Assistant 
(PDA), a cellular telephone, a web appliance, a network 
router, a Switch or bridge, or any machine capable of execut 
ing instructions (sequential or otherwise) that specify actions 
to be taken by that machine. Further, while only a single 
machine is illustrated, the term “machine' shall also be taken 
to include any collection of machines that individually or 
jointly execute a set (or multiple sets) of instructions to per 
formany one or more of the methodologies discussed herein. 
The example computer system 700 may include a proces 

Sor 702 (e.g., a central processing unit (CPU), a graphics 
processing unit (GPU) or both), a main memory 704 and a 
static memory 706, which communicate with each other via a 
bus 708. The computer system 700 may further include a 
video display unit 710 (e.g., a liquid crystal display (LCD) or 
a cathode ray tube (CRT)). In example embodiments, the 
computer system 700 also includes one or more of an alpha 
numeric input device 712 (e.g., a keyboard), a user interface 
(UI) navigation device or cursor control device 714 (e.g., a 
mouse), a disk drive unit 716, a signal generation device 718 
(e.g., a speaker), and a network interface device 720. 
Machine-Readable Medium 
The disk drive unit 716 includes a machine-readable stor 

age medium 722 on which is stored one or more sets of 
instructions 724 and data structures (e.g., Software instruc 
tions) embodying or used by any one or more of the method 
ologies or functions described herein. The instructions 724 
may also reside, completely or at least partially, within the 
main memory 704 or within the processor 702 during execu 
tion thereof by the computer system 700, with the main 
memory 704 and the processor 702 also constituting 
machine-readable media. 

While the machine-readable storage medium 722 is shown 
in an example embodiment to be a single medium, the term 
“machine-readable storage medium may include a single 
medium or multiple media (e.g., a centralized or distributed 
database, or associated caches and servers) that store the one 
or more instructions. The term “machine-readable medium’ 
shall also be taken to include any tangible medium that is 
capable of storing, encoding, or carrying instructions for 
execution by the machine and that cause the machine to 
perform any one or more of the methodologies of embodi 
ments of the present invention, or that is capable of storing, 
encoding, or carrying data structures used by or associated 
with such instructions. The term “machine-readable storage 
medium’ shall accordingly be taken to include, but not be 
limited to, Solid-state memories and optical and magnetic 
media. Specific examples of machine-readable storage media 
include non-volatile memory, including by way of example 
semiconductor memory devices (e.g., Erasable Program 
mable Read-Only Memory (EPROM), Electrically Erasable 
Programmable Read-Only Memory (EEPROM), and flash 
memory devices); magnetic disks Such as internal hard disks 
and removable disks; magneto-optical disks; and CD-ROM 
and DVD-ROM disks. 
Transmission Medium 
The instructions 724 may further be transmitted or received 

over a communications network 726 using a transmission 
medium via the network interface device 720 and utilizing 
any one of a number of well-known transfer protocols (e.g., 
HTTP). Examples of communication networks include a 
local area network (LAN), a wide area network (WAN), the 
Internet, mobile telephone networks, POTS networks, and 
wireless data networks (e.g., WiFi and WiMax networks). 
The term “transmission medium’ shall be taken to include 
any intangible medium that is capable of storing, encoding, or 
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12 
carrying instructions for execution by the machine, and 
includes digital or analog communications signals or other 
intangible medium to facilitate communication of Such soft 
Wa. 

Although an overview of the inventive subject matter has 
been described with reference to specific example embodi 
ments, various modifications and changes may be made to 
these embodiments without departing from the broader spirit 
and scope of embodiments of the present invention. Such 
embodiments of the inventive subject matter may be referred 
to herein, individually or collectively, by the term “invention 
merely for convenience and without intending to Voluntarily 
limit the scope of this application to any single invention or 
inventive concept if more than one is, in fact, disclosed. 
The embodiments illustrated herein are described in suffi 

cient detail to enable those skilled in the art to practice the 
teachings disclosed. Other embodiments may be used and 
derived therefrom, such that structural and logical substitu 
tions and changes may be made without departing from the 
scope of this disclosure. The Detailed Description, therefore, 
is not to be taken in a limiting sense, and the scope of various 
embodiments is defined only by the appended claims, along 
with the full range of equivalents to which Such claims are 
entitled. 

Moreover, plural instances may be provided for resources, 
operations, or structures described hereinas a single instance. 
Additionally, boundaries between various resources, opera 
tions, modules, engines, and data stores are somewhat arbi 
trary, and particular operations are illustrated in a context of 
specific illustrative configurations. Other allocations of func 
tionality are envisioned and may fall within a scope of various 
embodiments of the present invention. In general, structures 
and functionality presented as separate resources in the 
example configurations may be implemented as a combined 
structure or resource. Similarly, structures and functionality 
presented as a single resource may be implemented as sepa 
rate resources. These and other variations, modifications, 
additions, and improvements fall within a scope of embodi 
ments of the present invention as represented by the appended 
claims. The specification and drawings are, accordingly, to be 
regarded in an illustrative rather than a restrictive sense. 

What is claimed is: 
1. A method comprising: 
receiving an initial query term set; 
based on the initial query term set determining a list of item 

categories that each represent a category of items avail 
able on a network; 

causing the list of item categories to be presented in a user 
interface to a user; 

receiving from the user, a selection of an item category 
from the list of item categories determined based on the 
initial query term set; 

performing phrase recognition on the initial query term set 
to determine recognized phrases; 

determining a synonym for each of the recognized phrases 
based on the user selected item category, the synonym 
comprising a plurality of words; 

causing the determined synonyms to be presented in the 
user interface to the user along with corresponding first 
Selectors and corresponding second selectors, each of 
the first selectors being operable to select the corre 
sponding synonym, each of the second selectors being 
operable to select a search option for the corresponding 
synonym, each second selector including: 
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a first search option operable to cause the corresponding 
synonym to be matched whenever the plurality of 
words of the synonym are matched without regard to 
order, 

a second search option operable to cause the correspond 
ing synonym to be matched whenever at least one of 
the plurality of words of the synonym is matched, and 

a third search option operable to cause the correspond 
ing synonym to be matched whenever the plurality of 
words of the synonym are matched in order, 

receiving, from the user, a selection of a Subset of the 
presented synonyms selected by the user from the deter 
mined synonyms, the selection indicating correspond 
ing search options selected by the user; and 

determining, using one or more processors, results within 
the user selected item category that match the initial 
query term set and the selected Subset of synonyms, the 
results being based on the selected search options for the 
Selected Subset of synonyms. 

2. The method of claim 1, further comprising returning an 
entire tree for each item category of the list of item categories 
based on the initial query term set from which the selection of 
the item category is made. 

3. The method of claim 1, wherein the performing of the 
phrase recognition comprises adding one word at a time to a 
blank phrase until a matching recognized phrase is found. 

4. The method of claim 1, wherein the performing of the 
phrase recognition comprises removing One word at a time 
from the initial query term set until a matching recognized 
phrase is found. 

5. The method of claim 1, wherein the performing of the 
phrase recognition comprises checking if a window of a num 
ber of words constitutes a matching recognized phrase. 

6. The method of claim 1, further comprising: 
analyzing a number of the results to determine terms most 

frequently encountered in the number of the results: 
receiving a refinement input based on the terms most fre 

quently encountered; and refining the results based on 
the refinement input. 

7. The method of claim 6, wherein the refinement input 
comprises a term of the terms most frequently encountered to 
exclude from the results when refining the results. 

8. The method of claim 1, wherein the item category is 
associated with a good or service. 

9. The method of claim 1, wherein the list of item catego 
ries comprises a top number of most commonly viewed cat 
egories corresponding to the initial query term set. 

10. A system comprising: 
a processor of a machine; 
a query tool module to receive an initial query term set; 
a category identification module configured to: 

determine a list of item categories that each represents a 
category of items available on a network based on the 
initial query term set, and receive, from a user, a 
selection of an item category from the list of item 
categories determined based on the initial query term 
set, the selection being received via a user interface 
presenting the list of items to the user; 

a synonym lookup module configured to perform phrase 
recognition on the initial query term set to determine a 
recognized phrase and to determine a synonym for the 
recognized phrase based on the user selected item cat 
egory, the synonym comprising a plurality of words; 

the query tool module being further configured to receive 
from the user a selection of the determined synonym 
along with a search option for the synonym, the search 
option comprising one of 
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14 
a first search option requesting that the synonym to be 

matched whenever the plurality of words of the syn 
onym are matched without regard to order, 

a second search option requesting that the synonym to be 
matched whenever at least one of the plurality of 
words of the synonym is matched, and 

a third search option requesting that the synonym to be 
matched whenever the plurality of words of the syn 
onym are matched in order; and 

a listing finder module configured to determine, using the 
processor, results within the user selected item category 
that match the initial query term set and the synonym, 
the results being based on the search option for the 
synonym. 

11. The system of claim 10, wherein the listing finder 
module is further to analyze a number of the results to deter 
mine terms most frequently encountered in the number of the 
results, to receive a refinement input based on the terms most 
frequently encountered, and to refine the results based on the 
refinement input. 

12. A non-transitory machine-readable storage medium in 
communication with at least one processor, the machine 
readable storage medium storing instructions which, when 
executed by the at least one processor, perform operations 
comprising: 

receiving an initial query term set; 
based on the initial query term set, determining a list of 

item categories that each represent a category of items 
available on a network; 

causing the list of item categories to be presented in a user 
interface to a user; 

receiving, from the user, a selection of an item category 
from the list of item categories determined based on the 
initial query term set; 

performing phrase recognition on the initial query term set 
to determine recognized phrases; 

determining one or more synonyms for each of the recog 
nized phrases based on the user selected item category, 
each of the one or more synonyms comprising a plurality 
of words; 

causing the determined synonyms to be presented in the 
user interface to the user along with corresponding first 
Selectors and corresponding second selectors, each of 
the first selectors being operable to select the corre 
sponding synonym, each of the second selectors being 
operable to select a search option for the corresponding 
synonym, each second selector including: 
a first search option operable to cause the corresponding 
synonym to be matched whenever the plurality of 
words of the synonym are matched without regard to 
order, 

a second search option operable to cause the correspond 
ing synonym to be matched whenever at least one of 
the plurality of words of the synonym is matched, and 

a third search option operable to cause the correspond 
ing synonym to be matched whenever the plurality of 
words of the synonym are matched in order; 

receiving, from the user, a selection of a Subset of the 
presented synonyms selected by the user from the deter 
mined synonyms, the selection indicating correspond 
ing search options selected by the user, and 

determining, using one or more processors, results within 
the user selected item category that match the initial 
query term set and the selected Subset of synonyms, the 
results being based on the selected search options for the 
Selected Subset of synonyms. 
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13. The machine-readable storage medium of claim 12, 
wherein the performing of the phrase recognition comprises 
adding one word at a time to a blank phrase until a matching 
recognized phrase is found. 

14. The machine-readable storage medium of claim 12, 
wherein the performing of the phrase recognition comprises 
removing one word at a time from the initial query term set 
until a matching recognized phrase is found. 

15. The machine-readable storage medium of claim 12, 
wherein the performing of the phrase recognition comprises 
checking if a window of n words constitutes a matching 
recognized phrase. 

16. The machine-readable storage medium of claim 12, 
wherein the method further comprises 

analyzing a number of the results to determine terms most 
frequently encountered in the number of the results: 

receiving a refinement input based on the terms most fre 
quently encountered; and 

refining the results based on the refinement input. 
17. The machine-readable storage medium of claim 16, 

wherein the refinement input comprises a term of the terms 
most frequently encountered to exclude from the results when 
refining the results. 

18. The machine-readable storage medium of claim 12, 
wherein the determining of the results further comprises 
applying an advanced query syntax input. 

k k k k k 
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